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Abstract Body weight measurement is fundamental in
nutritional screening. Thus, weighing scales should be
regularly calibrated. This procedure is so important that
in 1990 the Council of Europe produced an ad hoc direc-
tive. Unfortunately, little is known about scales manage-
ment in hospitals. We performed an inventory in the City
Hospital of Trento (~900 beds), which is responsible for
the healthcare of ~250,000 inhabitants. The analysis
included flat, chair and paediatric neonatal scales. We
focused attention on the date of arrival and calibration
management. In the hospital, there were 211 scales: 190
flat scales, 13 chair scales and 8 paediatric neonatal
scales. The mean “age” was 10.3±7.3 years; 22.3% were
5–10 years old and 44.1% were aged >10 years. No scale
was ever calibrated. They are managed by the “Internal
Logistics Unit”, meaning that scales are regarded as
pieces of furniture rather than as diagnostic tools.
Accurate weight measurement is a key task in nutritional
management. However, our results once highlight limita-
tions in this process. It is not enough to design laws and
accreditation standards for the European Community;
enforcement should be also checked.
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There is no doubt that hospital malnutrition is one of the
biggest international health scandals. It has been studied
worldwide [1, 2] and despite increasing awareness it still
goes undiagnosed and undertreated [3]. It seems that cli-
nicians are much more interested in describing the
dimension of the problem than in coping with it. Along
with this, recent studies focusing on current clinical prac-
tice point out poor nutritional routines and attitudes
among healthcare professionals [3, 4]. 
We think that hospital malnutrition must be tackled,
even with small interventions that, one by one, allow
modification of current practices. This was the objective
of our recent discussion on the possible role of the cater-
ing service in hospital nutrition management [5, 6]. 
In practice, nutritional risk screening is fundamental
and body weight is the most frequently used parameter,
not only per se through body mass index and weight loss
calculation [7], but also within simplified screening tools
[8, 9]. In this regard, a key task is to have scales regular-
ly calibrated. This procedure is thought so important that
in 1990 the Council of Europe produced an explicit ad
hoc directive [10] that was not acknowledged by the
Italian Government until 1994. Thus, instruments should
theoretically undergo, as a standard for hospital accredi-
tation, periodical calibration [11].
Mediterr J Nutr Metab (2009) 
DOI 10.1007/s12349-009-0046-3
S H O R T  C O M M U N I C AT I O N
Fighting hospital malnutrition: let’s start by calibrating 
hospital scales!
Carlo Pedrolli · Emanuele Cereda · Antonio Costa
Received: 4 November 2008 / Accepted: 31 March 2009 / Published online: 22 May 2009
© Springer-Verlag 2009
Statement of authorship All the authors significantly contributed to
the work, and read and approved the final manuscript. Particularly,
E.C. and C.P. designed the study. C.P. collected the data. E.C.
analysed the data and wrote the manuscript. A.C. significantly con-
tributed to critical revision of the article. All the Authors read and
approved the final version of the manuscript for submission.
C. Pedrolli · A. Costa




International Center for the Assessment 
of Nutritional Status (ICANS)
University of Milan
Via Botticelli 21, 20133 Milan, Italy
e-mail: emanuele.cereda@virgilio.it
Little is known about current practices in relation to
management of weighing scales in hospitals.
Accordingly, we tried to provide a contribution based on
the experience at our hospital. Our aims were: (1) to find
out how many weighing scales were present in the hospi-
tal; (2) establish the date of their arrival; and (3) find out
if they have been calibrated periodically. 
The study was performed at the City Hospital of
Trento, in the northern Italian Region of Trentino-Alto
Adige. This is a non-university hospital with ~900
beds, which accounts for the healthcare of ~250,000
(110,000 in the city and 140,000 outside the city)
inhabitants. In the hospital, there are 5 intensive care
units, 11 units belonging to the surgical ward, 16 units
belonging to the medical ward and 16 units for diagno-
sis and cure (ambulatory and day hospital). Our inven-
tory included flat, chair and paediatric neonatal scales;
the inventory was provided by a register held by the
administration of hospital. Weighing beds were not
included in the analysis.
A summary of the scales inventory is presented in
Table 1. In the hospital, there were 211 scales: 190 flat
scales (90.0%), 36 with stadiometer, 13 (6.2%) chair
scales and 8 (3.8%) paediatric neonatal scales. The mean
overall “age” was 10.3±7.3 years. Interestingly, 22.3%
(n=47) were 5–10 years old, while 44.1% (n=93) were
more than 10 years old (Fig. 1). The scales were all in use
and were located in very different rooms of single units
ranging from ambulatories to corridors to ward sisters’
rooms. None of the scales had ever been calibrated. This
was confirmed by both hospital management and the
Regional Metric Engineer, who, as the only person
responsible for the checking of all the scales in the
Province of Trento, confirmed he had never been called
to Trento Hospital. Weighing scales our hospital are man-
aged by the “Internal Logistics Unit”. 
It seems quite strange to talk about hospital scales
when weight, BMI and weight loss are advocated as
major determinants of nutritional risk and outcome in the
whole population (adult and elderly) [1, 7, 8]. The stan-
dard at our hospital is to weight in-patients on referral but
an ongoing survey is checking the way this standard is
accomplished. However, the results of our inventory are
astonishing. We found that at least two thirds of the
scales are more than 5 years old and none of them have
ever been calibrated. This was so not only for adult scales
but also for neonatal/paediatric scales, in which the lack
of accuracy is even more unacceptable, particularly con-
sidering recent reports on the prevalence of malnutrition
in both paediatric and neonatal cases [12, 13]. In this
regard, we found an astonishing explanation. In our hos-
pital, scales are managed by the Internal Logistics Unit,
which mainly deals with furniture, cleaning, laundry and
so on, rather than to Clinical Engineering, which deals
with the technical management of medical instruments
and is usually responsible for contacting the competent
expert (Regional Metric Engineer). This means that
scales are regarded as an element of furnishing of our
wards rather than a diagnostic tool.
It might be interesting to check the accuracy of a ran-
domised sample of these scales and to see if biases
become larger with age. Unfortunately, due to the afore-
mentioned improper management of the calibration pro-
cedure, this was not possible.
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Table 1 Inventory of hospital weighing scales
Overall Flat Chair Neonatal
(n = 211) (n = 190) (n = 13) (n = 8)
Mechanical, n 197 184 11 2
Electronic, n 14 6 2 6
Age, yearsa 10.3 ± 7.3 11.4 ± 7.4 6.5 ± 5.5 5.1 ± 2.2
5–10 years old, n (%) 47 (22.3) 9 (20.5) 4 (30.8) 2 (25.0)
>10 years old, n (%) 93 (44.1) 85 (44.7) 4 (30.8) 4 (50.0)
Recently calibrated, n (%) None None None None
Never calibrated, n (%) All All All All
aMean ± standard deviation
Fig. 1 Age of scales (prevalence of every type)
In matters of nutrition, accurate measurement of body
weight is a key task, not only on hospital admission but
also during the stay and at discharge, as it allows guid-
ance in nutritional support and monitoring of its efficacy
(e.g., in a course of refeeding) as well as that of other
treatments (e.g., dialysis). We do not know what the sit-
uation is in the rest of Europe but have learnt that it is not
enough to design laws and accreditation standards for the
European Community if enforcement is not checked.
Despite consistent awareness of the malnutrition problem
[1], the performance (nutritional assessment and inter-
vention) of the healthcare professionals is still poor and
our results emphasize this [3, 4]. Accordingly, practices
still need to be improved and it would probably be of
interest to check calibration procedure standards in every
hospital in order to avoid potential biases in weighing
patients accurately. 
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